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PROBLEM TO BE SOLVED: To provide a power 
circuit of simple and small structure with less fieating 
amount. 

SOLUTION: Bus bars 10 constituting tlie power 
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contact side terminal of each of the relay switches 30 
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board 20. A relay contact is controlled for 
opening/closing by a control circuit built in the control 
circuit board 20. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of tills translation. 



1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] r- J 11 u 

Two or more bus bars which constitute a power circuit, and the relay switch formed all over the 
power circuit. Where it had the control circuit substrate which controls closing motion of the contact 
of this relay switch and said bus bar is located in a line on an abbreviation same flat surface, while 
pasting the front face of said control circuit substrate Said relay switch consists of surface mount 
mold relay switches with which the contact side edge child and a coil side edge child were allotted 
on the abbreviation same flat surface. The circuitry object characterized by mounting the contact side 
edge child of the relay switch concerned in said bus bar, and mounting the coil side edge child in 
said control circuit substrate, respectively. 

[Claim 2] , . • j 

The circuitry object characterized by preparing a through tube in said control circuit substrate, and 
mounting the contact side edge child of said relay switch in said bus bar through this through tube in 
a circuitry object according to claim 1 . 

[Claims] . . 

The circuitry object characterized by constituting the connection terminal in a circuitry object 

according to claim 1 or 2 when two or more bus bars project in the side from said control circuit 

substrate. 

[Claim 4] . . 

Said two or more bus bars are circuitry objects characterized by constituting the feeder circuit which 
outputs the power supplied to said input terminal from said output terminal to said each electrical 
load including the output terminal connected to the terminal for an input by which said terminal is 
connected to a power-source side, and electrical load in a circuitry object according to claim 1 to 3. 
[Claim 5] 

While it is arranged in a circuitry object according to claim 4 in the condition that two or more 
output terminals project in the same direction and each output terminal constitutes the 1st fuse 
connection terminal And it is arranged in the condition that the 2nd fiise connection terminal 
counters with said 1st fuse connection terminal, respectively, two or more bus bars for external 
connection with which the 2nd fiise connection terminal was formed in one edge, and the external 
connection terminal was formed in the other-end section - said control circuit subsfrate and 
abbreviation - an parallel condition ~ The circuitry object characterized by being constituted so that 
both the fuse connection terminal may be equipped with a fuse terminal removable ranging over the 
1 st fuse connection terminal concerned and said 2nd fuse connection terminal. 

[Claim 6] c j j- 

The circuit unit characterized by having a circuitry object according to claim 1 to 5 and radiator 
material with a circuit arrangement side, and fixing the bus bar of said circuitry object through an 
insulating layer on the circuit arrangement side. 

[Claim 7] . 

Said radiator material is a circuit unit characterized by having the attachment section by which 

tabular is connected with a nothing and car side in a circuit unit according to claim 6. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] 

This invention relates to the circuitry object for constituting a power circuit m cars, such as an 

automobile. 

[0002] 

[Description of the Prior Art] 

As a means to distribute power to each electronic unit from a conmion mounted power source 
conventionally, by carrying out the laminating of two or more bus bar substrates, the circuit for 
power distribution is constituted and, generally the electric junction box which built the fuse and the 
relay switch into this is known. 

[0003] . , . 

Furthermore, the thing which it replaced [ thing ] with said relay and made sohd-state-switchmg 
components, such as FET, intervene between an input terminal and an output terminal that a 
miniaturization and the high-speed switching control of this electric junction box should be realized 
in recent years has come to be developed. 
[0004] 

For example, while equipping JP,1 0-35375,A with the bus bar substrate which forms a current 
circuit, FET as a solid-state-switching component incorporated all over that current circuit, and the 
control circuit substrate which controls actuation of this FET Making said bus bar substrate and 
control circuit substrate of each other estrange, arrange to two steps of upper and lower sides, and 
FET is prepared between them. While connecting the drain terminal and source terminal of this FET 
to said bus bar substrate, the electric junction box which connected the gate terminal of the FET 
concerned to said control circuit substrate is indicated. 
[0005] 

[Problem(s) to be Solved by the Invention] 

In the electric junction box shown in said official report, at least two substrates, a bus bar substrate 
and a control circuit substrate, are required, and moreover, mutual alienation of these substrates must 
be carried out, it must arrange in three dimensions, and only the tooth space which arranges FET 
must be secured among both substrates. Moreover, in said electric junction box, since FET is 
arranged between the bus bar substrate and the control circuit substrate, the complicated and large- 
sized radiator material in which it tended to be filled with the heat which FET emits among both 
substrates, and structure complicated for the heat dissipation needed to be taken, and several many 
fins were formed for the heat dissipation must be used. 

TOslnvention aims at building a power circuit with little calorific value with a simple and small 
configuration in view of such a situation. 

[0007] 

[Means for Solving the Problem] 

As said The means for solving a technical problem, this invention Two or more bus bars which 
constitute a power circuit, and the relay switch formed all over the power circuit. Where it had the 
control circuit substrate which controls closing motion of the contact of this relay switch and said 
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bus bar is located in a line on an abbreviation same flat siirface, while pasting the front face of said 
control circuit substrate Said relay switch consists of surface mount mold relay switches with which 
the contact side edge child and a coil side edge child were allotted on the abbreviation same flat 
surface, the contact side edge child of the relay switch concerned is mounted in said bus bar, and the 
coil side edge child is mounted in said control circuit substrate, respectively. 

It adds to pasting the front face of a control circuit substrate, where two or more bus bars which 
constitute a power circuit from this configuration are located in a line on an abbreviation same flat 
surface. The relay switch of the surface mount mold with which the contact side edge child and the 
coil side edge child were arranged in on the same flat surface as the switching means is used. And 
since the contact side edge child and a coil side edge child are mounted in said bus bar and the 
control circuit substrate, respectively Stopping the calorific value of the whole circuit low compared 
with what uses solid-state-switching components, such as FET, abundantiy as said switching means 
The height dimension (thickness dimension) of the whole circuitry object is made very small. In the 
conventional electric junction box The wiring material for connecting to each substrate the bus bar 
substrate (what held the bus bar by the insulating substrate) and solid-state-switching component 
which were needed can be fiindamentally made unnecessary (however, in this invention, FET etc. 
are not prevented from this wiring material, FET, etc. partially.). . therefore, the electric junction box 
by which a bus bar substrate and a control circuit substrate estrange, and are arranged like before, 
and the solid-state-switching component is connected to both substrates - comparing - a whole 
configuration — large ~ thin-shape-izing — and it is simplified. 

[0009] ^ ^ , 

That by which a through tube is prepared in said control circuit substrate, and the contact side edge 
child of said relay switch is specifically mounted in said bus bar through this through tube is suitable. 
According to this configuration, the relay switch of a surface mount mold can be mounted 
convenient to the both sides of a control circuit substrate and a bus bar. 

[0010] , ^ 

In this invention, although especially the concrete array of each bus bar is not asked, if a connection 

terminal is constituted when two or more bus bars project in the side from said control circuit 

substrate, connection with the power circuit and external circuit which are formed with the bus bar 

concerned will become easy. 

[0011] 

What is necessary is just to constitute said two or more bus bars including two or more output 
terminals connected to the terminal for an input by which said terminal is connected to a power- 
source side, and electrical load so that the power supplied to said input terminal may be outputted to 
said each electrical load from said output terminal when [ that ] the feeder circuit which supplies 
power to two or more electrical loads through a relay switch as a power circuit which said bus bar 
forms, for example from a power source is suitable. 

[0012] , . 

Furthermore, while it is arranged in the condition that two or more output terminals project m the 
same direction and each output terminal constitutes the 1st fiise connection terminal And it is 
arranged in the condition that the 2nd fiise connection terminal counters with said 1st ftise 
connection terminal, respectively, two or more bus bars for external connection with which the 2nd 
fuse connection terminal was formed in one edge, and the external connection terminal was formed 
in the other-end section - said control circuit substrate and abbreviation - an parallel condition - If 
it constitutes so that both the fiise connection terminal may be equipped with a fiise terminal 
removable ranging over the 1st fiise connection terminal concerned and said 2nd fuse connection 
terminal While becoming possible unlike the case where a fiise is mounted on the power circuit 
which consisted of bus bars to summarize the applied part of two or more fiises to one place, and to 
arrange it, attachment and detachment of the fiise concemed become easy, and maintenance 
workability improves. 
[0013] 

Moreover, this invention is a circuit unit equipped with the circuitry object descnbed above and 
radiator material with a circuit arrangement side by which the bus bar of said circuitry object is being 
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fixed through the insulating layer on the circuit arrangement side. 

[0014] ^ , 

According to this circuit unit, stripping of the heat generated in said circuitry object can be made to 
carry out outside efficiently throu^ said radiator material. 

[0015] ^. , 

In this case, since there is little calorific value compared with solid-state-switching components, sucn 
as FET, said surface mount mold relay switch can simplify the structure of that part radiator material. 
It is also possible to make it the configuration in which said radiator material has the attachment 
section by which tabular is connected with a nothing and car side. For example, by this the former - 
like - many, while being able to simplify the structure of the whole unit compared with the thing 
using radiator material with the fin of several sheets and being able to attain thin shape-ization The 
heat which could attach the circuit unit in the car side easily using the attachment section of said 
radiator material, and was generated with the circuitry object can be missed effective in a car side 
through said radiator material. 
[0016] 

[Embodiment of the Invention] 

The gestalt of desirable operation of this invention is explained based on a drawing. In addition, 
although the circuit unit which constitutes the feeder circuit which distributes the power supplied 
from the common power source carried in a car etc. to two or more electrical loads is shown, the 
application of this invention is widely [ about what performs an on-off change-over of the 
energization not only in this but a power circuit ] applicable here. 

[0017] ^. ^ . ^ 

Many circuit units shown in drawin g 1 consist of the bus bar group 10 for circuitry which consists ot 
a bus bar for circuitry of a book, the control circuit substrate 20, two or more relay switches 30, the 
middle case 40 that consists of an insulating material, the bus bar group 50 for external connection 
which consists of two or more bus bars for an output, the outside case 60 and the top case 70 which 
consists of an insulating material, and radiator material 80. 

[0018] , . 

The radiator material 80 consists of right thermal-conductivity ingredients, such as aluminum, and is 
fabricated by the example of drawing by plate-like. That single-sided side ( drawing 1 near-side side) 
is made into the flat circuit arrangement side 82, and the coat of this circuit arrangement side 82 is 
carried out by the insulating layer of figure abbreviation. This insulating layer can be formed by 
applying insulating adhesives, and making dry or sticking the insulating film of thin meat for 
example, on the circuit arrangement side 82. 
[0019] 

The bus bar group 10 is that by which the bus bar of a book is arranged on said circuit arrangement 
side 82, and are fixed on this field 82. [ many ] Two or more bus bars for an input with which the 
terminal 12 for an input was formed in the end section, two or more bus bars for an output with 
which the 1st fuse connection terminal 14 was formed in the end section, and two or more bus bars 
16 for signals with which the terminal 16 for signals was formed in the end are included. 
[0020] 

Said terminal 1 2 for an input has the configuration which projects for a long time in the direction of 
a normal fi-om said circuit arrangement side 82. the two forks to which the 1st fuse connection 
terminal 14 is arranged in the direction parallel to said circuit arrangement side 82 in the condition of 
projecting upward, respectively, and each fuse connection terminal 14 can pinch the terminal of the 
fuse component of figure abbreviation - it is formed in the **. The terminal 1 6 for signals is 
arranged in the direction parallel to said circuit arrangement side 82 in the condition of projecting 
downward, respectively. 
[0021] 

In addition, when what should be grounded in a bus bar is contained, the stop of said radiator 
material 80 is ****ed and carried out to this bus bar, it fixes to it, and you may make it connect the 
radiator material 80 concerned to a ground. 
[0022] 

Moreover, it may be made to perform adhesion with the bus bar group 10 and the radiator matenal 
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60 by preceding with other processes, and since it finishes constructing a circuitry object like the 
after-mentioned, it may be made to perform it by the final process. 

[0023] 

The control circuit substrate 20 can be constituted including the control circuit (that is, energization 
of a relay coil is controlled) which controls closing motion of the contact of a relay switch 30 by the 
usual printed circuit board (that by which the printed circuit of the conductor which constitutes a 
control circuit was carried out to the insulating substrate). In the example of drawing, while the 
electronic-circuitry component 26 of a number of FET24 which the control circuit substrate 20 of the 
shape of a sheet with very small (for example, 0.3mm) thickness was used, and were restricted on 
this control circuit substrate 20 that the whole thin shape-ization should be promoted fiirther, or 
others is mounted, two or more through tubes 22 are prepared for the proper place of this substrate 
20. This through tube 22 is for mounting said relay switch 30 on a bus bar. 

[0024] . , 

The relay switch 30 is the surface mount mold relay switch which it has the rectangular 
parallelepiped-like body 32, and the contact side edge child 34 and the coil side edge child 36 who 
projects from the inferior surface of tongue of this body 32, and these terminals 34 and 36 spread on 
right-and-left both sides, and was arranged in on an abbreviation same flat surface, as shown m 
drawing 3 and drawing 4 . And while the contact side edge child 34 is mounted on the bus bar in the 
bus bar group 10 through the through tube 22 prepared in said control circuit substrate 20, the coil 
side edge child 36 is mounted on the control circuit substrate 20. While relay contact of a relay 
switch 30 intervenes all over the power circuit constituted by the bus bar group 1 0 according to this 
structure, energization control of the coil of this relay switch 30, i.e., closing motion control of said 
relay contact, is performed by the control circuit of the control circuit substrate 20. 

[0025] ^ „ . 

Such a circuitry object can be efficiently manufactured by the following approach. 

l^^it 2 first shown in drawing 5 - as ~ the bus bar group 1 0 ~ a mutual rope ~ **** ~ form the bus 
bar configuration plate 4 arranged in the outer frame 2. This bus bar configuration plate 4 can be 
formed by piercing the thin metal plate of a single by press working of sheet metal. 

[0027] , . J / J • < 

2) Paste up the control circuit subsfrate 20 which has said through tube 22 on one side ( drawing 5 
top face) of said bus bar configuration plate 4, and consider as the condition of drawing 2 . The 
appearance of this control circuit substrate 20 is made smaller than the appearance of the bus bar 
configuration plate 4, and it is made for especially substrate right-and-left width of face to become 
sufficiently smaller than the bus bar configuration plate 4. And it is made the bus bar group 10 
(namely bus bar group 10 which constitutes a power circuit) as cut the part which the bus bar 
configuration plate 4 has protruded from this substrate 20 after adhesion of the control circuit 
substrate 20 concerned suitably and shown in drawing 1 and drawing 2 . 

[0028] ^ ^ , . . , , 

It is possible to use various technique for the adhesion concerned. The example is shown below. 

Example 1 : prepare a conductor pattern in front flesh-side both sides of the control circuit substrate 

20 apply adhesives to a pattern or the bus bar configuration plate 4 the rear-face side of them 

( drawing 1 on), and paste up the rear-face side pattern concerned on a bus bar top face. In this case, 

to the rear-face side of the control circuit substrate 20 concerned, only the pattern used as the bus bar 

pasted up on this and same electric potential is ****(ed). 

[0030] 

Example 2: apply insulating adhesives to the rear face of the control circuit substrate 20, or the top 
face of a bus bar configuration plate, and form an insulating layer between the control circuit 
substrate 20 and each bus bar with these adhesives. In addition, when the control circuit substrate 20 
includes a through hole, it is made for said insulating adhesives not to adhere to the through hole 
concerned. 

[0031] , o« J * 

Example 3: apply adhesives only to the rear-face edge of the confrol circuit subsfrate 20, and paste a 
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bus bar top face. In this case, an adhesion field serves as only the edge concerned, and in the field of 
that inside, since the control circuit substrate 20 and a bus bar become fi-ee mutually, that component 
stress is eased. 
[0032] 

3) Mount FET30 in the both sides of the control circuit substrate 20 concerned and the bus bar 
configuration plate 4 as a solid-state-switching component using the through tube 22 prepared in said 
control circuit substrate 20. If stage raising of the coil side edge child's 36 point is earned out by the 
thickness of the control circuit substrate 20 as shown in drawing 4 rather than the contact side edge 
child's 34 point, here Irrespective of the thickness of the control circuit substrate 20 concerned, each 
terminals 34 and 36 concerned can be respectively mounted in the bus bar group 10 and the control 
circuit substrate 20 as they are, without producing deformation with the both-ends children 34 and 36 
impossible for, and the stress of each terminal after mounting is reduced sharply. 

[0033] . . ,^ ^ . ^ . 

This mounting process can be simply carried out only by applying melting solder by printing etc. tor 

example, in each through tube 22, and carrying FET30 on it. 

[0034] . . ^ ^ , • f 

Moreover, when the bus bar which should be carried out direct continuation to the control circuit ot 
the control circuit substrate 20 exists in the bus bar contained in the bus bar configuration plate 4, a 
suitable projection is made to take out fi-om the bus bar concerned, and you may make it solder the 
projection concerned to the control circuit substrate 20 side. 

4) ?om after adhesion the terminals 12, 14, and 16 as bent the bus bar edge which projects outside 
fi-om the control circuit substrate 20 suitably and shown in drawin gj. . 

5) ^Further, the bus bar group 50 for external connection is attached through the middle case 42, and 
the outside is equipped with the outside case 60. 

[0037] 

The middle case 42 intervenes between said control circuit substrate 20 and the bus bar group 10 for 
circuitry, and the bus bar group 50 for external connection, and the outside case 60 is a wrap thing 
about the outside of said bus bar group 50 for external connection. 
100381 

The bus bar group 50 for external connection contains two or more bus bars for an output. The lower 
limit is used as the external connection terminal 52, said 1st fiise connection terminal 14 and 2nd 
isomorphism-like fiise connection terminal (two forks **) 54 are formed in upper limit, and each bus 
bar for an output is arranged on the control circuit substrate 20 and abbreviation parallel with the 
gestalt supported by said middle case 40. The 1st fiase connection terminal 14 and the 2nd fiise 
connection terminal 54 corresponding to this are arranged so that it may counter mutually, and they 
are constituted so that both the connection terminals 14 and 54 may be equipped with the ftise 
terminal of the fiise component of figure abbreviation removable ranging over these fiise connection 
terminal pairs 14 and 54. 

U if shown in drawing 2 ~ as - the upper limit of the middle case 40 - the radiator material 80 ~ 
Mukai ~ **** - the crevice 41 and the outside case 60 which were opened wide - Mukai ~ **** - 
the crevice 42 opened wide forms - having - the lower limit of the middle case 40 - the radiator 
material 60 - Mukai - the crevice 43 opened wide is formed. Moreover, said crevice 41 and 

the crevice 61 which counters are formed in the upper limit rear face of the outside case 60. 

[0040] _ ^ ■ 

And while said 2nd fiise connection terminal 54 projects upward from a projection and crevices 42 
and 61 and said terminal 16 for signals and the terminal 52 for external connection project [ said 1st 
ftise connection terminal 14 ] from the inside of a crevice 41 from a projection and a crevice 43 to 
facing down upward, waterproofing of a circuitry object body part is achieved by filling up with the 
suitable synthetic resin (for example, epoxy system resin) for each crevice. Moreover, while the 
hood 62 opened wide caudad is formed in the lower limit of the outside case 60 and said terminal 16 
for signals and the terminal 52 for external connection are protected by this hood 62, housing of the 
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external connector of figure abbreviation can fit into a part for the hood concerned. 

[004\] . . . V 

It is equipped with the top case 70 so that said radiator material 80 and a circuitry object may be 
covered from the bottom. The fiise applied part 72 which can attach the fuse component of figure 
abbreviation is formed in the ceiling wall of the besides side case 70, and said fuse connection 
terminals 14 and 54 are arranged by the method of the back of this fuse applied part 72 (drawing 
lower part). And the fuse terminal of the fuse component with which the fuse applied part 72 
concerned is equipped is connected to said fuse connection terminals 14 and 54 at attachment and an 
electric target, respectively. Therefore, it is possible to concentrate firom an one direction, and to 
detach and attach two or more fuse components simply. 
[0042] 

Moreover, the wrap terminal covering section 74 is formed in the side of the top case 70 fi-om the 
bottom in said terminal 1 2 for an input. 

[0043] 

In the circuitry object manufactured as mentioned above, the fuse terminal of a fuse component for 
the fuse connection terminals 14 and 54 by connecting a power source to the terminal 12 for an 
input, and connecting electrical load to the terminal 52 for external connection While the feeder 
circuit from said terminal 12 for an input to electrical load via a fuse component is built Energization 
control (namely, closing motion control of relay contact) of the relay coil of the relay switch 30 
which intervenes in the middle of the feeder circuit concerned will be in the condition of being 
controlled by the control circuit included in the control circuit substrate 20. 

[0044] , . , 

It adds to pasting the front face of the control circuit substrate 20 in this circuit unit, where the bus 
bar group 10 for circuitry is located in a line on an abbreviation same flat surface. Since the relay 
switch 30 of a surface mount mold is used as the switching means and the contact side edge child 34 
and the coil side edge child 36 are mounted in said bus bar group 10 and the control circuit substrate 
20, respectively Stopping the calorific value of the whole circuit low compared with that by which 
solid-state-switching components, such as FET, are used abundantly as said switching means (the 
operation gestalt of illustration very part) The height dimension (thickness dimension) of the whole 
circuitry object can be made very small, and the wiring material for connecting to each substrate the 
bus bar substrate (what held the bus bar by the insulating substrate) and solid-state-switching 
component which were needed in the conventional electric junction box can be fiindamentally made 
unnecessary. 

[0045] ^ , ... , , 

Moreover, since there is comparatively little calorific value as mentioned above, it is also possible to 
use a thin plate-like thing like illusfration for the radiator material 80, and it is possible for this to 
simplify and miniaturize the structure of the whole circuit unit. 
[0046] 

Furthermore, as shown in drawing 6 , the attachment section 84 is extended from the radiator 
material 80, it carries out forming the bolt insertion hole 86 in this attachment section 84 etc., and it 
is also possible to attach the radiator material 80 concerned in car flank material (for example, body) 
directly, and, thereby, the heat generated with the circuitry object can be missed effective in a car 
side through said radiator material. 

[0047] . . J u 

In addition, in the example shown in drawing 6 , while the bus bar 50 for external connection and the 
outside case 60 which were shown in said drawing 2 are omitted, the top case 70 is equipped with 
the fiise connection terminal 92 prepared in the terminal of the electric wire 90 led from the external 
circuit, and it is equipped with a fuse component ranging over this fuse connection terminal 92 and 
the 1st fuse connection terminal 14. 
[0048] 

[Effect of the Invention] . . 

As mentioned above, since the contact side edge child is mounted in said bus bar and this invention 
is made to mount a coil side edge child in said control circuit substrate, respectively, using the relay 
switch of a surface mount mold as a switching means of said power circuit while it pastes up two or 
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more bus bars which constitute a power circuit on the front face of a control circuit substrate, it is 
effective in the ability to build a power circuit with little calorific value with a simple and small 
configuration. 

[Brief Description of the Drawings] 

[Drawing JJ It is the decomposition perspective view of the circuit unit concerning the gestalt of 
operation of this invention. 

[Drawing 2] It is the cross-section side elevation of said circuit unit. 

[Dra wing 3] It is the perspective view of the surface mount mold relay switch used for said circuit 
unit. 

[Drawing 4] It is the sectional view showing the mounting condition of said relay switch. 
[Drawing 5] It is the perspective view showing the example of the manufacture approach of said 
circuit unit. 

[Drawing 6] It is the cross-section front view showing another example of the circuit unit concerning 

the gestalt of operation of this invention. 

[Description of Notations] 

1 0 Bus Bar Group for Circuitry 

1 2 Terminal for Input 

14 1st Fuse Connection Terminal 

1 6 Terminal for Signals 

20 Control Circuit Substrate 

22 Through Tube 

30 Surface Mount Mold Relay Switch 

34 Contact Side Edge Child 

36 Coil Side Edge Child 

50 Bus Bar for External Connection 

52 Terminal for External Connection 

54 2nd Fuse Connection Terminal 

80 Radiator Material 

82 Circuit Arrangement Side 

84 Attachment Section 



[Translation done.] 
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* NOTICES * 

JPG and NCIPI are not responsible for any 
damages caused by tbe use of tbis translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1 ] It is the decomposition perspective view of the circuit unit concerning the gestalt of 
operation of this invention. 

[ Drawing 2] It is the cross-section side elevation of said circuit unit. 

[Drawing 3] It is the perspective view of the surface mount mold relay switch used for said circuit 
unit. 

[Drawing_41 It is the sectional view showing the mounting condition of said relay switch. 
[D rawin g 5] It is the perspective view showing the example of the manufacture approach of said 
circuit unit. 

[Drawing 6] It is the cross-section front view showing another example of the circuit unit concemmg 

the gestalt of operation of this invention. 

[Description of Notations] 

10 Bus Bar Group for Circuitry 

12 Terminal for Input 

14 1st Fuse Connection Terminal 

1 6 Terminal for Signals 

20 Control Circuit Substrate 

22 Through Tube 

30 Surface Mount Mold Relay Switch 

34 Contact Side Edge Child 

36 Coil Side Edge Child 

50 Bus Bar for Extemal Connection 

52 Terminal for Extemal Connection 

54 2nd Fuse Connection Terminal 

80 Radiator Material 

82 Circuit Arrangement Side 

84 Attachment Section 
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DRAWINGS 



[Drawing 1] 




[Drawi ng 2 ] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



7/24/2006 



JP,2004-040873,A [DRAWINGS] 



Page 2 of 3 



14 54 




[Drawing 3] 




[Drawing 4] 
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[Drawing 6] 
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WRITTEN AMENDMENT 



[Procedure revision] 

[Filing Date] July 16, Heisei 14 (2002. 7.16) 

[Procedure amendment 1 ] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[The contents of amendment] 

[Claim(s)] 

[Claim 1] 

Two or more bus bars which constitute a power circuit, and the relay switch formed all over the 
power circuit, Where it had the control circuit substrate which controls closing motion of the contact 
of this relay switch and said bus bar is located in a line on an abbreviation same flat surface, while 
pasting the ft-ont face of said control circuit substrate Said relay switch consists of surface mount 
mold relay switches with which the contact side edge child and a coil side edge child were allotted 
on the abbreviation same flat surface. The circuitry object characterized by mounting the contact side 
edge child of the relay switch concerned in said bus bar, and mounting the coil side edge child in 
said control circuit substrate, respectively. 
[Claim 2] 

The circuitry object characterized by preparing a through tube in said control circuit substrate, and 
mounting the contact side edge child of said relay switch in said bus bar through this through tube in 
a circuitry object according to claim 1. 
[Claim 3] 

The circuitry object characterized by carrying out stage raising of said coil side edge child's point by 
the thickness [ point / of said contact side edge child ] of said control circuit substrate in a circuitry 
object according to claim 2. 
[Claim 4] 

The circuitry object characterized by constituting the connection terminal in a circuitry object 
according to claim 1 to 3 when two or more bus bars project in the side from said control circuit 
substrate. 
[Claim 5] 

Said two or more bus bars are circuitry objects characterized by constituting the feeder circuit which 
outputs the power supplied to said input terminal from said output terminal to said each electrical 
load including the output terminal connected to the terminal for an input by which said terminal is 
connected to a power-source side, and electrical load in a circuitry object according to claim 1 to 4. 
[Claim 6] 

While it is arranged in a circuitry object according to claim 5 in the condition that two or more 
output terminals project in the same direction and each output terminal constitutes the 1 st fuse 
connection terminal And it is arranged in the condition that the 2nd fuse connection terminal 
counters with said 1 st fiise connection terminal, respectively, two or more bus bars for external 
connection with which the 2nd fiise connection terminal was formed in one edge, and the external 
connection terminal was formed in the other-end section — said control circuit substrate and 
abbreviation — an parallel condition — The circuitry object characterized by being constituted so that 
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both the fuse connection terminal may be equipped with a fuse terminal removable ranging over the 
1 St fuse connection terminal concerned and said 2nd fuse connection termmal. 

[Claim 7] ^. , • , x ^ j j- * 

The circuit unit characterized by having a circuitry object accordmg to claim 1 to 6 and radiator 
material with a circuit arrangement side, and fixing the bus bar of said circuitry object through an 
insulating layer on the circuit arrangement side. 

[Claim 8] , , . i.- u 

Said radiator material is a circuit unit characterized by having the attachment section by which 

tabular is connected with a nothing and car side in a circuit unit according to claim 7. 

[Procedure amendment 2] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0009 

[Method of Amendment] Modification 

[The contents of amendment] 

That by which a through tube is prepared in said control circuit substrate, and the contact side edge 
child of said relay switch is specifically mounted in said bus bar through this through tube is suitable. 
According to this configuration, the relay switch of a surface mount mold can be mounted 
convenient to the both sides of a control circuit substrate and a bus bar. Furthermore, if stage raising 
of a coil side edge child's point is carried out by the thickness [ point / of a contact side edge child ] 
of a control circuit substrate, irrespective of the thickness of the control circuit substrate concerned, 
each terminal concerned can be respectively mounted in a bus bar group and a control circuit 
substrate as it is, without producing deformation with a both-ends child impossible for, and the stress 
of each terminal after mounting will be reduced sharply. 
[Procedure revision] 

[Filing Date] March 12, Heisei 15 (2003. 3.12) 

[Procedure amendment 1 ] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Whole sentence 

[Method of Amendment] Modification 

[The contents of amendment] 

[Detailed Description of the Invention] 

[Claim(s)] ^ , , u *• ^ ii 

[Claim 1] Two or more bus bars which constitute a power circuit, and the relay switch termed all 
over the power circuit. Where it had the control circuit substrate which controls closing motion of 
the contact of this relay switch and said bus bar is located in a line on an abbreviation same flat 
surface, while pasting the front face of said control circuit substrate Said relay switch consists of 
surface mount mold relay switches with which the contact side edge child and a coil side edge child 
were allotted on the abbreviation same flat surface. The circuitry object charactenzed by mounting 
the contact side edge child of the relay switch concerned in said bus bar, and mounting the coil side 
edge child in said control circuit substrate, respectively. 

[Claim 2] The circuitry object characterized by preparing a through tube in said control circuit 
substrate, and mounting the contact side edge child of said relay switch in said bus bar through this 
through tube in a circuitry object according to claim 1 . , •, • j j 

[Claim 3] The circuitry object characterized by carrying out stage raising of said coil side edge 
child's point by the thickness [ point / of said contact side edge child ] of said control circuit substrate 
in a circuitry object according to claim 2. ...... 

[Claim 4] The circuitry object characterized by constituting the connection terminal in a circuitry 
object according to claim 1 to 3 when two or more bus bars project in the side fi-om said control 

circuit substrate. • • j 

[Claim 5] Said two or more bus bars are circuitry objects charactenzed by constituting the teeder 
circuit which outputs the power supplied to said input terminal fi-om said output termmal to said each 
electrical load including the output terminal connected to the terminal for an input by which said 
terminal is connected to a power-source side, and electrical load in a circuitry object according to 
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claim 1 to 4. 

[Claim 6] While it is arranged in a circuitry object according to claim 5 in the condition that two or 
more output terminals project in the same direction and each output terminal constitutes the 1st fuse 
connection terminal And it is arranged in the condition that the 2nd fuse connection terminal 
counters with said 1st fuse connection terminal, respectively, two or more bus bars for external 
connection with which the 2nd fuse connection terminal was formed in one edge, and the external 
connection terminal was formed in the other-end section - said control circuit substrate and 
abbreviation an parallel condition - The circuitry object characterized by being constituted so that 
both the fuse connection terminal may be equipped with a fuse terminal removable ranging over the 
1 St fuse connection terminal concerned and said 2nd fuse connection terminal. 
[Claim 7] The circuit unit characterized by having a circuitry object according to claim 1 to 6 and 
radiator material with a circuit arrangement side, and fixing the bus bar of said circuitry object 
through an insulating layer on the circuit arrangement side. 

[Claim 8] Said radiator material is a circuit unit characterized by having the attachment section by 
which tabular is connected with a nothing and car side in a circuit unit according to claim 7, 
[Claim 9] It is the relay switch mounted in the both sides of the bus bar concerned of the circuitry 
object pasted up on the front face of a control circuit substrate where two or more bus bars which 
constitute a power circuit are located in a line on an abbreviation same flat surface, and a control 
circuit substrate. The relay switch characterized by for the coil side edge child mounted in said 
control circuit substrate with the contact side edge child mounted in said bus bar from the inferior 
surface of tongue of the body projecting, and arranging these contact side edge child and the coil side 
edge child in on an abbreviation same flat surface. 

[Claim 10] The relay switch characterized by for said contact side edge child and a coil side edge 
child spreading outside, and arranging them in on an abbreviation same flat surface in a relay switch 
according to claim 9. 

[Claim 11] The relay switch characterized by for said contact side edge child and a coil side edge 
child spreading on right-and-left both sides, and arranging them in on an abbreviation same flat 
surface in a relay switch according to claim 10. 

[Claim 12] The relay switch characterized by carrying out stage raising of said coil side edge child's 
point by the thickness [ point / of said contact side edge child ] of said control circuit substrate in a 
relay switch according to claim 9 to 11. 
[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the circuitry object for constituting a power circuit in cars, such as an 

automobile. 

[0002] 

[Description of the Prior Art] 

As a means to distribute power to each electronic unit from a common mounted power source 
conventionally, by carrying out the laminating of two or more bus bar substrates, the circuit for 
power distribution is constituted and, generally the electric junction box which built the fuse and the 
relay switch into this is known. 
[0003] 

Furthermore, the thing which it replaced [ thing ] with said relay and made solid-state-switchmg 
components, such as FET, intervene between an input terminal and an output terminal that a 
miniaturization and the high-speed switching control of this electric junction box should be realized 
in recent years has come to be developed. 
[0004] 

For example, while equipping JP,10-35375,A with the bus bar substrate which forms a current 
circuit, FET as a solid-state-switching component incorporated all over that current circuit, and the 
control circuit substrate which controls actuation of this FET Making said bus bar substrate and 
control circuit substrate of each other estrange, arrange to two steps of upper and lower sides, and 
FET is prepared between them. While connecting the drain terminal and source terminal of this FET 
to said bus bar substrate, the electric junction box which connected the gate terminal of the FET 
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concerned to said control circuit substrate is indicated. 
[0005] 

[Problem(s) to be Solved by the Invention] 

In the electric junction box shown in said official report, at least two substrates, a bus bar substrate 
and a control circuit substrate, are required, and moreover, mutual alienation of these substrates must 
be carried out, it must arrange in three dimensions, and only the tooth space which arranges FET 
must be secured among both substrates. Moreover, in said electric junction box, since FET is 
arranged between the bus bar substrate and the control circuit substrate, the comphcated and large- 
sized radiator material in which it tended to be filled with the heat which FET emits among both 
substrates, and structure complicated for the heat dissipation needed to be taken, and several many 
fins were formed for the heat dissipation must be used. 
[0006] 

This invention aims at building a power circuit with little calorific value with a simple and small 

configuration in view of such a situation. 

[0007] 

[Means for Solving the Problem] 

As said The means for solving a technical problem, this invention Two or more bus bars which 
constitute a power circuit, and the relay switch formed all over the power circuit, Where it had the 
control circuit substrate which controls closing motion of the contact of this relay switch and said 
bus bar is located in a line on an abbreviation same flat surface, while pasting the fi-ont face of said 
control circuit substrate Said relay switch consists of surface mount mold relay switches with which 
the contact side edge child and a coil side edge child were allotted on the abbreviation same flat 
surface, the contact side edge child of the relay switch concerned is mounted in said bus bar, and the 
coil side edge child is mounted in said control circuit substrate, respectively. 
[0008] 

It adds to pasting the ft-ont face of a control circuit substrate, where two or more bus bars which 
constitute a power circuit fi-om this configuration are located in a line on an abbreviation same flat 
surface. The relay switch of the surface mount mold with which the contact side edge child and the 
coil side edge child were arranged in on the same flat surface as the switching means is used. And 
since the contact side edge child and a coil side edge child are mounted in said bus bar and the 
control circuit substrate, respectively Stopping the calorific value of the whole circuit low compared 
with what uses solid-state-switching components, such as FET, abundantly as said switching means 
The height dimension (thickness dimension) of the whole circuitry object is made very small. In the 
conventional electric junction box The wiring material for connecting to each substrate the bus bar 
substrate (what held the bus bar by the insulating substrate) and solid-state-switching component 
which were needed can be fimdamentally made unnecessary (however, in this invention, FET etc. 
are not prevented fi-om this wiring material, FET, etc. partially.). . therefore, the electric junction box 
by which a bus bar substrate and a control circuit substrate estrange, and are arranged like before, 
and the solid-state-switching component is connected to both substrates — comparing - a whole 
configuration — large — thin-shape-izing — and it is simplified. 
[0009] 

That by which a through tube is prepared in said control circuit substrate, and the contact side edge 
child of said relay switch is specifically mounted in said bus bar through this through tube is suitable. 
According to this configuration, the relay switch of a surface mount mold can be mounted 
convenient to the both sides of a control circuit substrate and a bus bar. Furthermore, if stage raising 
of a coil side edge child's point is carried out by the thickness [ point / of a contact side edge child ] 
of a control circuit substrate, irrespective of the thickness of the control circuit substrate concerned, 
each terminal concemed can be respectively mounted in a bus bar group and a control circuit 
substrate as it is, without producing deformation with a both-ends child impossible for, and the stress 
of each terminal after mounting will be reduced sharply. 
[0010] 

In this invention, although especially the concrete array of each bus bar is not asked, if a connection 
terminal is constituted when two or more bus bars project in the side fi-om said control circuit 
substrate, connection with the power circuit and external circuit which are formed with the bus bar 
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concerned will become easy. 
[0011] 

What is necessary is just to constitute said two or more bus bars includmg two or more output 
terminals connected to the terminal for an input by which said terminal is connected to a power- 
source side, and electrical load so that the power supplied to said input terminal may be outputted to 
said each electrical load from said output terminal when [ that ] the feeder circuit which supplies 
power to two or more electrical loads through a relay switch as a power circuit which said bus bar 
forms, for example from a power source is suitable. 

[0012] . , . ,t. 

Furthermore, while it is arranged in the condition that two or more output terminals project in the 
same direction and each output terminal constitutes the 1st fiise connection terminal And it is 
arranged in the condition that the 2nd fuse connection terminal counters with said 1 st fiise 
connection terminal, respectively, two or more bus bars for external connection with which the 2nd 
fiise connection terminal was formed in one edge, and the external connection terminal was formed 
in the other-end section ~ said control circuit substrate and abbreviation ~ an parallel condition - If 
it constitutes so that both the fiise connection terminal may be equipped with a fuse terminal 
removable ranging over the 1st fiise connection terminal concerned and said 2nd fiise connection 
terminal While becoming possible unlike the case where a fiise is mounted on the power circuit 
which consisted of bus bars to summarize the applied part of two or more fiises to one place, and to 
arrange it, attachment and detachment of the fiise concerned become easy, and maintenance 
workability improves. 

Moreover this invention is a circuit unit equipped with the circuitry object described above and 
radiator material with a circuit arrangement side by which the bus bar of said circuitry object is being 
fixed through the insulating layer on the circuit arrangement side. 

Acil-ding to this circuit unit, stripping of the heat generated in said circuitry object can be made to 
carry out outside efficiently throu^ said radiator mataial. 

In°thfs case since there is little calorific value compared with solid-state-switching components, such 
as FET said surface mount mold relay switch can simplify the structure of that part radiator matenal. 
It is also possible to make it the configuration in which said radiator material has the attachment 
section by which tabular is connected with a nothing and car side. For example, by this the former ~ 
like ~ many while being able to simplify the structure of the whole unit compared with the thing 
using radiator material with the fin of several sheets and being able to attain thin shape-ization The 
heat which could attach the circuit unit in the car side easily using the attachment section of said 
radiator material, and was generated with the circuitry object can be missed effective in a car side 
through said radiator material. 

MorSver this invention is a relay switch mounted in the both sides of the bus bar concerned of the 
circuitry object pasted up on the front face of a control circuit substrate where two or more bus bars 
which constitute a power circuit are located in a line on an abbreviation same flat surface, and a 
control circuit substrate. The coil side edge child mounted in said control circuit substrate with the 
contact side edge child mounted in said bus bar from the inferior surface of tongue of the body 
projects, and these contact side edge child and the coil side edge child are arranged in on an 
abbreviation same flat surface. 

Moreover said contact side edge child and coil side edge child of said relay switch spread outside 
(for example, right-and-left both sides), and this invention is arranged in on an abbreviation same flat 
surface. 

[0018] 

Moreover in such a relay switch, if stage raising of said coil side edge child's point is earned out by 
the thickness [ point / of said contact side edge child ] of said control circuit substrate, irrespective of 
the thickness of the control circuit substrate concerned, each terminal concerned can be respectively 
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mounted in a bus bar group and a control circuit substrate as it is, without producing deformation 
with a both-ends child impossible for, and the stress of each terminal after mountmg will be reduced 

sharply. 
[0019] 

[Embodiment of the Invention] r jj *- 

The gestalt of desirable operation of this invention is explained based on a drawmg. In addition, 
although the circuit unit which constitutes the feeder circuit which distributes the power supplied 
from the common power source carried in a car etc. to two or more electrical loads is shown, the 
application of this invention is widely [ about what performs an on-off change-over of the 
energization not only in this but a power circuit ] applicable here. 

[0020] , . , X- 

Many circuit units shown in drawin g 1 consist of the bus bar group 10 for circuitry which consists ot 
a bus bar for circuitry of a book, the control circuit substrate 20, two or more relay switches 30, the 
middle case 40 that consists of an insulating material, the bus bar group 50 for external connection 
which consists of two or more bus bars for an output, the outside case 60 and the top case 70 which 
consists of an insulating material, and radiator material 80. 

S?e^adiator material 80 consists of right thermal-conductivity ingredients, such as aluminum, and is 
fabricated by the example of drawing by plate-like. That single-sided side ( drawing 1 near-side side) 
is made into the flat circuit arrangement side 82. and the coat of this circuit arrangement side 82 is 
carried out by the insulating layer of figure abbreviation. This insulating layer can be formed by 
applying insulating adhesives, and making dry or sticking the insulating film of thin meat for 
example, on the circuit arrangement side 82. 

[00221 , .J • 

The bus bar group 10 is that by which the bus bar of a book is arranged on said circuit arrangement 
side 82 and are fixed on this field 82. [ many ] Two or more bus bars for an input with which the 
terminal 1 2 for an input was formed in the end section, two or more bus bars for an output with 
which the 1st fijse connection terminal 14 was formed in the end section, and two or more bus bars 
16 for signals with which the terminal 16 for signals was formed in the end are included. 

SaM terminal 12 for an input has the configuration which projects for a long time in the direction of 
a normal from said circuit arrangement side 82. the two forks to which the 1st fijse connection 
terminal 14 is arranged in the direction parallel to said circuit arrangement side 82 in the condition ot 
projecting upward, respectively, and each fiise connection terminal 14 can pmch the terminal ot the 
Le component of figure abbreviation - it is formed in the **. The terminal 16 for sisals is 
arranged in the direction parallel to said circuit arrangement side 82 in the condition of projecting 
downward, respectively. 

In^ddUion when what should be grounded in a bus bar is contained, the stop of said radiator 
material 80 is ****ed and carried out to this bus bar, it fixes to it, and you may make it connect the 
radiator material 80 concerned to a ground. 

Moreover, it may be made to perform adhesion with the bus bar group 10 and the radiator matCTial 
60 by preceding with other processes, and since it finishes constructing a circuitry object like the 
after-mentioned, it may be made to perform it by the fmal process. 

[0026] . . ^■ 

The control circuit substrate 20 can be constituted including the control circuit (that is, energization 
of a relay coil is controlled) which controls closing motion of the contact of a relay switch 30 by the 
usual printed circuit board (that by which the printed circuit of the conductor which constitutes a 
control circuit was carried out to the insulating substrate). In the example of drawing while the 
electronic-circuitry component 26 of a number of FET24 which the control circuit substrate 20 of the 
shape of a sheet with very small (for example, 0.3mm) thickness was used, and were restricted on 
this control circuit substrate 20 that the whole thin shape-ization should be promoted fiirther, or 
others is mounted, two or more through tubes 22 are prepared for the proper place of this substrate 
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20. This through tube 22 is for mounting said relay switch 30 on a bus bar. 

[0027] 

The relay switch 30 is the surface mount mold relay switch which it has the rectangular 
parallelepiped-like body 32, and the contact side edge child 34 and the coil side edge child 36 who 
projects from the inferior surface of tongue of this body 32, and these terminals 34 and 36 spread on 
right-and-left both sides, and was arranged in on an abbreviation same flat surface, as shown in 
drawingj. and drawing 4 . And while the contact side edge child 34 is mounted on the bus bar in the 
bus bar group 10 through the through tube 22 prepared in said control circuit substrate 20, the coil 
side edge child 36 is mounted on the control circuit substrate 20. While relay contact of a relay 
switch 30 intervenes all over the power circuit constituted by the bus bar group 10 according to this 
structure, energization control of the coil of this relay switch 30, i.e., closing motion control of said 
relay contact, is performed by flie control circuit of the control circuit substrate 20. 

[0028] . 
Such a circuitry object can be efficiently manufactured by the foUowmg approach. 

[0029] 

1) it is first shown in drawing 5 -- as ~ the bus bar group 10 - a mutual rope ~ **** ~ form the bus 
bar configuration plate 4 arranged in the outer frame 2. This bus bar configuration plate 4 can be 
formed by piercing the thin metal plate of a single by press working of sheet metal. 

[0030] ^ , . . 

2) Paste up the control circuit substrate 20 which has said through tube 22 on one side ( drawing 5 
top face) of said bus bar configuration plate 4, and consider as the condition of drawing 2 . The 
appearance of this control circuit substrate 20 is made smaller than the appearance of the bus bar 
configuration plate 4, and it is made for especially substrate right-and-left width efface to become 
sufficiently smaller than the bus bar configuration plate 4. And it is made the bus bar group 10 
(namely, bus bar group 10 which constitutes a power circuit) as cut the part which the bus bar 
configuration plate 4 has protruded from this substrate 20 after adhesion of the control circuit 
substrate 20 concerned suitably and shown in drawing 1 and drawing 2 . 

lUs^possible to use various technique for the adhesion concerned. The example is shown below. 
[0032] 

Example 1 : prepare a conductor pattern in front flesh-side both sides of the control circuit substrate 
20, apply adhesives to a pattern or the bus bar configuration plate 4 the rear-face side of them 
( drawing i on), and paste up the rear-face side pattern concerned on a bus bar top face. In this case, 
to the rear-face side of the control circuit substrate 20 concerned, only the pattern used as the bus bar 
pasted up on this and same electric potential is ****(ed). 

[0033] , 
Example 2: apply insulating adhesives to the rear face of the confrol circuit substrate 20, or the top 
face of a bus bar configuration plate, and form an insulating layer between the control circuit 
substrate 20 and each bus bar with these adhesives. In addition, when the control circuit substrate 20 
includes a through hole, it is made for said insulating adhesives not to adhere to the through hole 
concerned. 
[0034] 

Example 3: apply adhesives only to the rear-face edge of the control circuit substrate 20, and paste a 
bus bar top face. In this case, an adhesion field serves as only the edge concerned, and in the field of 
that inside, since the control circuit substrate 20 and a bus bar become free mutually, that component 
stress is eased. 

[0035] ^ ^ ^ , 

3) Mount FET30 in the both sides of the control circuit substrate 20 concerned and the bus bar 
configuration plate 4 as a solid-state-switching component using the through tube 22 prepared in said 
control circuit substrate 20. If stage raising of the coil side edge child's 36 point is carried out by the 
thickness of the control circuit substrate 20 as shown in drawing 4 rather than the contact side edge 
child's 34 point, here Irrespective of the thickness of the control circuit substrate 20 concerned, each 
terminals 34 and 36 concerned can be respectively mounted in the bus bar group 10 and the control 
circuit subsfrate 20 as they are, without producing deformation with the both-ends children 34 and 36 
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impossible for, and the stress of each terminal after mounting is reduced sharply. 
[0036] 

This mounting process can be simply carried out only by applying meltmg solder by pnntmg etc. tor 
example, in each through tube 22, and carrying FET30 on it. 

[0037] ^ . , • f 

Moreover, when the bus bar which should be carried out direct contmuation to the control circuit ot 
the control circuit substrate 20 exists in the bus bar contained in the bus bar configuration plate 4, a 
suitable projection is made to take out from the bus bar concerned, and you may make it solder the 
projection concerned to the control circuit substrate 20 side. 
r00381 

4) Form after adhesion the teiminals 12, 14, and 16 as bent the bus bar edge which projects outside 
from the control circuit substrate 20 suitably and shown in drawingJL • 

5) Further, the bus bar group 50 for external connection is attached through the middle case 42, and 
the outside is equipped with the outside case 60. 

[0040] in*- 
The middle case 42 intervenes between said control circuit substrate 20 and the bus bar group 10 tor 
circuitry, and the bus bar group 50 for external connection, and the outside case 60 is a wrap thmg 
about the outside of said bus bar group 50 for external connection. 

[0041] _ 
The bus bar group 50 for external connection contains two or more bus bars for an output. The lower 
limit is used as the external connection terminal 52, said 1st fuse connection terminal 14 and 2nd 
isomorphism-like fiise connection terminal (two forks **) 54 are formed in upper limit, and each bus 
bar for an output is arranged on the control circuit substrate 20 and abbreviation parallel with the 
gestalt supported by said middle case 40. The 1st fiise connection terminal 14 and the 2nd fiise 
connection terminal 54 corresponding to this are arranged so that it may counter mutually, and they 
are constituted so that both the connection terminals 14 and 54 may be equipped with the fuse 
terminal of the fuse component of figure abbreviation removable ranging over these fuse connection 
terminal pairs 14 and 54. 

itTs^^hown in drawing 2 -- as -- the upper limit of the middle case 40 -- the radiator material 80 -- 
Mukai -- **** - the crevice 41 and the outside case 60 which were opened wide ~ Mukai -- **** - 
the crevice 42 opened wide forms -- having -- the lower limit of the middle case 40 - the radiator 
material 60 - Mukai ~ **** ~ the crevice 43 opened wide is formed. Moreover, said crevice 41 and 
the crevice 61 which counters are formed in the upper limit rear face of the outside case 60. 

[0043] . J ..o 

And while said 2nd fuse connection terminal 54 projects upward from a projection and crevices 42 
and 61 and said terminal 16 for signals and the terminal 52 for external connection project [ said 1st 
fiise connection terminal 14 ] from the inside of a crevice 41 from a projection and a crevice 43 to 
facing down upward, waterproofing of a circuitry object body part is achieved by filling up with the 
suitable synthetic resin (for example, epoxy system resin) for each crevice. Moreover, while the 
hood 62 opened wide caudad is formed in the lower limit of the outside case 60 and said terminal 16 
for signals and the terminal 52 for external connection are protected by this hood 62, housing of the 
external connector of figure abbreviation can fit into a part for the hood concerned. 

[0044] . . u 

It is equipped with the top case 70 so that said radiator material 80 and a circuitry object may be 
covered from the bottom. The fiise applied part 72 which can attach the fiise component of figure 
abbreviation is formed in the ceiling wall of the besides side case 70, and said fiise connection 
terminals 14 and 54 are arranged by the method of the back of this fiise applied part 72 (drawing 
lower part). And the fuse terminal of the fiise component with which the ftise applied part 72 
concerned is equipped is connected to said fiise connection terminals 14 and 54 at attachment and an 
electric target, respectively. Therefore, it is possible to concentrate from an one direction, and to 
detach and attach two or more fuse components simply. 
[0045] 
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Moreover, the wrap terminal covering section 74 is formed in the side of the top case 70 from the 
bottom in said terminal 12 for an input. 

[0046] ^ 
In the circuitry object manufactured as mentioned above, the fuse terminal of a fuse component for 
the fuse connection terminals 14 and 54 by connecting a power source to the terminal 12 for an 
input, and connecting electrical load to the terminal 52 for external connection While the feeder 
circuit from said terminal 12 for an input to electrical load via a fiise component is built Energization 
control (namely, closing motion control of relay contact) of the relay coil of the relay switch 30 
which intervenes in the middle of the feeder circuit concerned will be in the condition of being 
controlled by the control circuit included in the control circuit substrate 20. 
[0047] ^ ^ 

It adds to pasting the front face of the control circuit substrate 20 in this circuit unit, where the bus 
bar group 10 for circuitry is located in a line on an abbreviation same flat surface. Since the relay 
switch 30 of a surface mount mold is used as the switching means and the contact side edge child 34 
and the coil side edge child 36 are mounted in said bus bar group 10 and the control circuit substrate 
20, respectively Stopping the calorific value of the whole circuit low compared with that by which 
solid-state-switching components, such as FET, are used abundantly as said switching means (the 
operation gestalt of illustration very part) The height dimension (thickness dimension) of the whole 
circuitry object can be made very small, and the wiring material for connecting to each substrate the 
bus bar substrate (what held the bus bar by the insulating substrate) and solid-state-switching 
component which were needed in the conventional electric jvmction box can be fundamentally made 
unnecessary. 

[0048] . ^ 

Moreover, since there is comparatively little calorific value as mentioned above, it is also possible to 

use a thin plate-like thing like illustration for the radiator material 80, and it is possible for this to 

simplify and miniaturize the structure of the whole circuit unit. 

[0049] 

Furthermore, as shown in drawing 6 , the attachment section 84 is extended from the radiator 
material 80, it carries out forming the bolt insertion hole 86 in this attachment section 84 etc., and it 
is also possible to attach the radiator material 80 concerned in car flank material (for exaniple, body) 
directly, and, thereby, the heat generated with the circuitry object can be missed effective in a car 
side through said radiator material. 

[0050] , • ^ 1. 

In addition, in the example shown in drawing 6 , while the bus bar 50 for external connection and the 
outside case 60 which were shown in said drawing 2 are omitted, the top case 70 is equipped with 
the fuse connection terminal 92 prepared in the terminal of the electric wire 90 led from the external 
circuit, and it is equipped with a fuse component ranging over this fuse connection terminal 92 and 
the 1st fuse connection terminal 14. 
[0051] 

[Effect of the Invention] 

As mentioned above, since the contact side edge child is mounted in said bus bar and this invention 
is made to mount a coil side edge child in said control circuit substrate, respectively, using the relay 
switch of a surface mount mold as a switching means of said power circuit while it pastes up two or 
more bus bars which constitute a power circuit on the front face of a control circuit substrate, it is 
effective in the ability to build a power circuit with little calorific value with a simple and small 
configuration. 

[Brief Description of the Drawings] 

[Drawing 1 ] It is the decomposition perspective view of the circuit unit concerning the gestalt of 
operation of this invention. 

[Drawing 2] It is the cross-section side elevation of said circuit unit. 

[Drawing 3 ] It is the perspective view of the surface mount mold relay switch used for said circuit 
unit. 

[Drawing 4] It is the sectional view showing the mounting condition of said relay switch. 
[Draw ing 5 ] It is the perspective view showing the example of the manufacture approach of said 
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circuit unit. 

's^o{i^:z-si:;:^zr''' ^""^^ ^'^'^ ^ «>»-^« 

[Description of Notations] 

1 0 Bus Bar Group for Circuitry 

12 Terminal for Input 

14 1st Fuse Connection Terminal 

16 Terminal for Signals 

20 Control Circuit Substrate 

22 Through Tube 

30 Surface Mount Mold Relay Switch 

34 Contact Side Edge Child 

36 Coil Side Edge Child 

50 Bus Bar for External Connection 

52 Terminal for External Connection 

54 2nd Fuse Connection Terminal 

80 Radiator Material 

82 Circuit Arrangement Side 

84 Attachment Section 



[Translation done.] 
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